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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase wear resistance and conduct long-term stable 
operation while using an HC refrigerant by using a specified mineral oil or synthetic oil as a 
refrigerator oil and by forming both the sliding portions of an aluminum material and steel, cast 
iron, or sintered iron, etc. 

SOLUTION: For the refrigerator oil in the HC refrigerant, either mineral oil or a synthetic oil 
such as PAG oil, ester oil, or ether oil, is used. The aluminum sliding material is subjected to a 
surface treatment such as manganese phosphate treatment, or molybdenum disulfide surface 
treatment, or manganese phosphate treatment and molybdenum disulfide surface treatment. 
Steel, cast iron, or sintered iron is used as the ferrous material. This ensures that both 
members have excellent wear resistance. Nitriding or nitrosulphurizing the ferrous material 
creates a sliding material with excellent wear resistance owing to the white layer and nitride 
diffusion layer generated at the surface. The anti-stick and wear resistance of the ferrous 
material are also improved by PVD processing, CVD processing, or plating. 
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*4frtf>72 2<,z£')a>y-i, ~ / -tm®miz2iftZ 

ti. ayyu-yvim&zmfivx^z. 
[ o o 3 4 ] 3 yyu -y*m§mu. mrnn^misiE 
tz3m-t&3mffimzi&i$.zti^ ~ir<^mmikz<7> 

Z1XZ>. ^(Wtlt 3yTU-y*fflm®t,Z\i^ 7=7> 
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;S8ah3yn 7 Fl OO^SgSUl 0a 4 ayovH 
lo^/jNDggfiobttfxhvbryi 2. tfxh^n 
t ij 3 1 # £> o > - ti$><?>mm®mzim&& 

=ey ~?y#y t m. #8. ry^^vcoa^^ 
^ t> i s^<o&m z Lfzm*i*i&&±t,zm * ^ 
*u zco$m<£&tLxm&, ii&ffl, mm, *t> 

&imw^vz^immiz&i,^Hc}$mm^t>ti 

[0 0 3 6] — £\ ^g^n^rw^lconyri-y 

^mm^mmL^wr^mmm2i( f zii^ ucxm 

[0 0 3 73 <%lz^ Uisynfjy-v&mm^yTi'v 

Z<7)xi-?7t^lZ?7y7is-r7h8i)mm 

a^-eo^y^&sa. ^yoyKio^uex 
hvi infests *u <:wxhyii^y'jyri3 

[0 0 38] trxhvi ico&immzft^x^yyu 

isuyymi4fii,zm^ttLZi±ffi2ti&. ziyyv 

^i 8ezp±ai^. ^^zntftvy^izmftztixm 

[0 0 3 93 ^m^^f^^ay^U y^m 

h»b±. mmy-^2mzm^^iv. sh>--x2r 

[0 04 03 02, a3C^$^Sffl^yri/yt 
fcJ:tXffi^^»r®0lJ:. ^llffl«<0#SK^M ?mz 
^^Ktzu-^^ayrVy^i^th^Xhh. 

[00413 zcQsm&^y7UvV2 3i±^ ®mi-- 

X24(C©V^til. ®m*-A2 4ftV>isVyy2 5 
<OJE»|^2 6^ 3 N'U>. 

[00423 z^mmmayyu-/^2 3^ m^r- 

X2 4rt£mi&«SS&2 7fc. Cl<7)mi6«gP2 7^TigiS 
$^£^S^2 8t3^^2Lt/iiR§§ii^ Q «im 
SP2 7 te&m^-X 2 4 KfiEASil&Xx-* 29b. 

2 9 filzUmZil&n-? 3 OfcSr^fU 
a^3 0i:;7^yt7h3 1 36«-*fc:illKf * <t 



[00433 ^7>^y^7N3 1 li£fg«8S2 8£fi| 

j£-r&±«ai5?3 2 t«M«3 3fci onnEettfc3d»s 

-O*Sa^3 2kSIIttg3 3(C«I:0ffii@a2 8 
(i^ , J>^2 5rtcOJE«IS26?:M^LTi5>). .ICOEE 
^M2 6f*I(c:trxh>'3 4*%l{|gS^lRS$^. tT 
Xhy34i^7^y^7f3 1 0>ttffi» 3 1 a (CM 
g§*U ^7^>-^7f3lcoilIfe^J:0ff^2 6 
rtSrfE&SKLTV^ ^11^2 5rtcDffi8lg2 6 
li. <~>-3 5^J:0^ffl[i:iimffllk^t^§. 
^->-3 5kJ\ :x^2 5£^ft£fi&<-y?I3 6 

xru v ^ 3 7 lz X K> SB* ex h y 3 4 MlzW $ £ h 
ti. exb>-34^M®$rJ¥JELTV^. 

[00443 mm^r—x2A<nTmz[±uyrvv^ 
mu*mmL)$w^&}$wmfo3StfftmzitT. zco 

MS»3 8li:;7y;yt7h3 l<7*5fcffiSR3 1 bfc 

;KL# OflUfS 3 9 (c X 0 ? 5 X? 
? b 3 l 3ic i*i£&t n u v ym&ttz 
ma&ix. *>ruviinm*m»Lx\,yi. *yy 

WlMBMR** ^7V^y^7h3Uiig32 J ?' 
UISK33. tXh>34i:i»S3 2^>SJW§33. 
<-V3 5i:exh>'34. i^U>-^2 5c0^-^a3 
6k^-y3 5^-Cit^$il&. ##«£it&3 8£«i. & 

[0 04 5 3 4fcs S«^-X2 4(c:JRS§ii^EffiS 
S2 8c7)E^2 6^i. Kt^^^O^M-^Tn^ 

&f±> &mmx&&7?y#xtfm^t>tLX^z. m 
mm2 6<Dmz±mfr&m^±tt3yy°uvy'm}m 

I*. trxh>3 4^®^J:0JE]SI$ti. ttft^-t^ 
ii)-h^my-X2Amzm^ixh. *co&. qta^ 

4 2i>*t>ftmt4 ^^mz^^nh^ 

[ 0 0 4 6 3 04 Iz5jk2tltz®mj&a y?u *vWZ2$* 

^S?r^tcO"CA§* Z<7>®fflM3yy\s vV4 3 
SM^-X4 4rt^«iftSa4 5k. ClOmttSS 

4 5£J; 0ia&SfL^ffiBlffia4 6 h^JR^S^TV^ 
Wm&4 51^ S^-X4 4^3 J EA$n^X 

f^47t, :^t- fAnzm&smzWiVbti 

h 4 9 ^HkteEMW- h X d fc»»t ^/i^ . 
[00473 ^5^^i/^7h49iin-^48J:0^ 
<^*LTS^ ffi^^SS4 6cO±«K5 0i:^;K 

rvyywtm.3 \<nit-)\s<.Tyy?32\izi.*)mk 

^WiZ^^^ixh. 

[00483 flE^«SaP4 6lij6gIsl^S5 3kia^S5 
4<7>2fflO^£^fU ±WS5 0hH^^ffi5 4c7)* 
^l°mffi5 3*^^li^c^oTt^. ^7>-^ 
^7f4 9c7>ffl,-EgP4 9aCOIlIK(i:«tOSS!l5l^ffi5 3 
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TV>6. ttz. ?7V?yt7h49<0fS949a<9 

[0049] mm*-* 4 4 cO^*(C<i®A1 56*<S 

4 4rt{=©V^iUt3vrU"y-tffl^JBK±, <W (Wf. 
L*^> Sriit-C. ffiJSJKSU 6<DEI8£5 7tclg|*J$ 

[00503 ffi®£5 7 v:rv y-tf-JBJ^I 

tKP <H^L5rl->) A^S5B!^-^.4 4rt^Ptai$ix. 
ttSMf 5 8 4 4 (DyV^RtdJ $ *V& . 

[00511 S&W^-X4 4<r>&mz\i^>zrv 

JSSJSifi 59{i75v^>-^7h49 (D-iramzffiS. 
ztitz*4 >utt>76 ow)3 >7i/ vvmmgiizm 
mtiz. {$m&®5 9i,zi±$mtfmii*tLZ. 

[0 0 5 23 ?7y?v- J r7>4 9C:{i, *4 JV>#>7 
6 0 *> ^iRAjiW biUZftmmtii 5 9 £ . 3 -y 
Jgi&aST&S 9 5^y+7h49 1 5 0 coWrg 
U&£l/?5>7>xy h4 9<0MSS84 9 atfSEI^ 
ffi5 3c7)fftgf5 3aOStC s oTiftT - -y v- jl 6 1 £f¥AL 

[0 0 5 33 <RtCXi7a-^^-froS^3xrV y 

«Hrt8SI54 S^iiStcJ: 9mffij«&4 5#jgi&3fiT 
o-? 4 8#? 5 >? is* 7 h 4 9 fc-flcfcEIfe-r & . 

Y4 9(OMmzX •yt&tUSfffiS 3**S3E 
-f&.Ii:>3:<ffi§;S[2MSU 05^185 4 KfcfL-OfcllljI 

[0 0 5 43 Z0>tfE®MMlz£<O. VBLX < §5 6frt,®m 

^rtsn^3>rp.y^ffl^K«E^fflSrs<t*. z 
<nt%. w&ms4bm®ym5 3\,z£'>xMtiLZix 

lZ&f£.Zthfi:UkliiK£ »)®m*-X4 4 rtfcRtffiSiU 
<. 

[0 0 5 53 ^BSgnvrW^MS^jSKti 
0. «gH^-X4 4«0JSS?lC|fjg$it^?$*ffl?fi5 9ti 

mfwsau 5 wffiitrctsniE-r £ ;5^>"v7h49i: 



fU ^5y^>-^7h4 9<?)jr-<^yt4 9b5ra-5T. 
^5>^^7h4 9. ±f<&£5 0. ^JSC/yi^ 
1 . tt@^ffi5 3 . @5g8«5 4 . *)V*ri* »>?5S 

[00 563 m5itmtid&3>7i'-y>rcrmwm. me 
\mmim3>Tu>yy-*>E3m<r)W8ffi®x\ mssm 

■y*4 7cr>n—3> »j a yyu v^X'fyh. 
[00 573 ZcomttcB^>7U-vr6 2l±. *-X(> 

3(c©v^atix. -y— *(>3ft0>i/v>-$r6 4(7>mm. 

6 5{C3§*>fl&. 

[00 583 znm&Bztyyu -y-tf- 6 2ti, ?--*6 
S^JSKHSiOUrt^i.^. 7 5>-;?i^:7h6 
6t=£^i^a*iSii3*U>. dtot&TjtciO. 
S^7h6 6#[5NEU J^8iagi56 7T?^*»'ra$fl. 

[00593 ^9^^x-v7h6 6J±flB©ffiS56 7^« 

ftS. ;<J0±WS6 8tlfItS§6 9 (3 J; 9EEig&36 7 
Ji. ^UV^6 4F"J<7)JPaim6 5$-W«LTfeO. 
ffi8S^6 5 rtT? 5 >7 7 h 6 6 fc BJESJuto- 
^7 0AJ[|gtS. ^5y?y+7h66kIS$W; 
o-?7 0 fcte^S* fafcHaitt^- V 7 1 #t$A 
D-^7OcO0^J:-?T'<.-^71(D$fe^gP7 
1 a*<^'J>'r6 4<7)rt>agS6 4a(cSS-rSJ:o(cfl} 
«SixTV^. *Jt. £B®EJ3*^<=5rii»^-y7 1 
w^SB7 lb(cWfft>*^&^t=3r^T^&. ^'J 
y r 6 4 rtcOJEBfSM 6 5 rtT'«±. J^^©A?L 7 2 J: ►) 
®A3fU <->7 ltci O^^fttftffi^^S. <- 
V7 1 lia-^7 0^jK$it-5<->Si7 3^iSS 

[00603 ^-X 6 3 Ctfrmziizi VT\y y -^lilgP 

^spgjtu. ttmrzKwmm4tfSrtg2ii.x. z<r>a 

Wmm4iiayyuv^W^5izm^tL. 
•ylf^KjSf^fStLTV^. ■3>7\s»/*rmW!mt. 7 
5y^>-r7f6 6i:±l*S68 J ?'a"J«S6 9. o-^- 

7 0fc±(ftS6 8^HttS6 9, <-^7 1kn-^7 

o» i/wy64x-m$LZtih. <%mmb7 4iz\imti 

[006 1 3 £Jt. 7-X6 31,Zia®Ztl&E]mg&6 

7eomm65izii, ®j3izm-ixzi>7-i>yym<% 

[00623 

t tmtt®cr>mx.&*>-£imm}mmmizi> t ^xm 
[00633 ($mmi) miizTjk-rmmMuztufz, 

Uisy-nm<7>®mB3>7\s-yy&. ^«J*2l{cii; 
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XhOADC 1 2£&mL^ tXhyfVl 2(iSCM 
43 0&1&BU SWSr&M-fcU it-&%3mv>&m*B 
f&ZitX^Z. e^hyt>12tWUtS^^V^ 
J^tti. e^hyeyi 205#ff£SUJ2fcLT3S 

£ftfflU 7 5V?&8a<Ojgi!«i&rai!8g£A*i.£ 

<9±Si§g&l 0 acOJfftffiti. fiffif^lV^KIi^ 

^^nvn-yHlOoW^-CSia^-ti-S. ®£ 
F C 2 5 0 Srffiffl LT i^S 
\s-J± 5 W«gS? 9 cOgiftffili F C 2 5 0 (7)fflJ5 
f:=5r0. fftS«9fc^Mrr&. ^7^^7h8ll 
ttftF C D 6 0 OOiSJf Aitf!® (7*fvt-f 
h^fcJ&KMtS£#?Ff S ) iiK FC 2 5 O^Wgt 

Y^ftlQth) <T>±±X. fflfe7U—A5C0$j& 

[oo64] mmi2) m2aj:rm3<,z^-tmmm 

fr«HIS^FC3 00t,L<»ir7^>f;Hg| 

Jfi-ffcJ:v>. 4fc. V^y?*/*-? h 3 Ko^lEfcliy 

$&fc-ffift^y;/x>'«JI£^«3-eTt">&. — 
±IS^3 2fcgJ|BiS3 3«0^±. FC2 5 0^Si, 
£fc{±&IS3&£6. 5s/ cm 3 T»tnA»iK»0. 8 
%X\ m2. 0M%£3rU **o^?L«Sfc LXXM. 

wmLtzffiim.zim-r?>. &tz. <-y35comm 
•rs. t*:. fis<o^vv^-»c(i. s k h 5 1 comwm 
kh 5 1 iznLxm{tmmv>fcii®iM<oQ®iWf8.z 

>- 3 5 cO$feSg 3 5 a A* h ^ 3 4 <m ffl L*^ 
3fc3§3 5 aWM^oASJ P VDgyifcJ: 

ixmHisit&bX^. — trxh^3 4<o«©<±F 

C3 0 0OK#l:^DA0. 5£ft%*44rU -«/^ 
^U7 r -fV^0. 2Mfi%A^0. 3SSX«>U! 

*. FC 2 5 0<7>KKm$Sm&X\ W&rt-yj K 4 



[0065] (90013 ) H4(3i%?3dtH3£&{t* 
x?Q-;H«SOTg3>'7i/7t4 3li, #SC«8ni)5 
9t=SS*?:fi&fflL. ^7^^^-v7h4 90ttfili. 
«KSS5ftFC300, *>L<liSCM4 1 5^tt. 
t>L<te^:?:y-4/H^FCD6 0 0**teffl3ft£. t> 

Jtiir^ * -r jvmmt&£mt & & . 4 9 a 

lr\ fe[iJ^ffi5 3C0^l±r^S^.'7A^-Cft'). iiE 
5 3 cOlftgB 5 3a C0^M«S»i U >ST? y#>«Ul 

0^815 3tf>«ft$rF C 2 5 OcO##Iilfi£l&, ifckt 

^Ulssi^tL. y ym-?ytfy9m. ttzuvym 
•?ytfymmt-%nt*: y r-r vofiMjauis-RisroBi 

[00 66] (^SfeW4) E15fcJ:yTa6{=^rtllteP!l 
4 tcfcltS n-^ y fflo^Saga >7"i^ -/-y- 6 2TJi. 
»&a«JA7 4fciefflS:ffifflL. ^5^^>-A-7h6 6<0 
tt©Wir^^'f;PiS^FCD6 ooco«H*\ ifcfct 

scm4 1 5<otj^*ttffl§iiTv>a„ tt. mmm 
tf-xmkziihio*? bizu^ mzmmmtZMizm 

mtzMLXiimSm^TJxifjd. 4fc. ^ 
<a tcWS^SSr |SlJi§-lir-S/ttf)t^7>-^y+7f66 

±ISg6 8fcgJf4S6 9C0W®J±, FC2 5 0(7)Sai 
M±Tfr$-VMmt:&mt&b3;\,\ <-y7 \<r> 

y ysrv^xrysoiasr lt . § 4, tc-es-fb^e y 

S^^JiZSS-ft* y 7'f^OSiMi fcti y >S7y 
[0067] 

[ o o 6 8 ] i frt, 6 tzm*Sl<o®ffi&a yr u y 
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VlzXtUf. HCISjl+t. #SC««jCa£jiik £tH±P 

ntmfc&t. ±iz. ms<nmmfv,z, PVDMS. 
CVDJ5H, *-y*&a£^c:itei9IJ<&£tta<ia] 

[0069] m#H7*6 1 2esafc<oi8ftft&>'7v 

viMciixtf. HC«f&+T\ XHkttttKflBA. 

£. ffcfr«3D«^««fc, PVDJML CVD® 

m. m >y*!m*toi,xwm&£i-Mto±.L. warn 

r o o 7 o ] mam i 3 1 5 icett«)amB=i yr 
<7>$m9mt fc« y ygr^tfvjjyifc :at y 



[007 1 ] i££JSl 6frhl 9izgM<r>mm3>'7 
HC^^T, ttl 

lifcfflW -#CDJIIig?#lc3l3I9&g5 0 kg/mm 

5l5I03fig2Okg/mm« £Lt<D#ttJI$B£l&i*:<± 
3l5g9SS£2 0 kg/mm* tLh^5^^c0f4§»^Sr 

§M&T8>&. £tz. >7U >y tTCIi. — 

[ 0 0 7 2 ] m$m 2 0 2 3 tCifiS^JWgn 
V-y-t^i^tf. HC^fiE+T. te&HSililKaKlIk it: 

-^sissmt^isioaijsso kg/mm 

§l580^jS2 0kg/mmi &±ff)^V3UUmt1iOi 
?l5S l 33ftg2 0kg/mm» feLhWj^^coiaSW^ 

KJg3>-7*Uy9-tCJ3V%Tii. Ui^rosyri^-ylfT 

*<r>mmtti±m&7i'-Mzmm2tuzm&Tb&. 
ttz. o-^yayrwmi. ~-^<nmmm\t9 

•y-9-li, ^CiilffittOJg^ayru-yirt^S. 
[ 0 0 7 3 ] 2 4 2 5 fcffiJfcOS&BBBa 
W-/-9"t=«ttHf, HC^*-c, ^aag«(=fiK4, 
»i P A GJS ^/-lij:x^44^ «x-x;W^co^ 

j*srfflv \ -jjcofgmmiiz s k h 5 1 nttnz &m 

i>o — ^cogi&SWtc 7x5^10 % fclTOtf* 
HiSKft^ Jt<i"?-7-f h 5 0%JilT«0*SH^a«feSr 
<$ffl-rs. WgCJi, ffiffl^ayru-y-yjSrD-^yn 
y^ t U -*^i6SWIi:^-VT-J> 0 . i, 3 

[0074] IS*^2 6*><b 2 7 lCie©coW^3 XT 
V<y1ft3j:Wf. HC^+-e. >fe«affltcSSS. ifc 
P A 4 ^{ixx-f /Pjfti Jt «x— f H^Aff^A 
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0 mm% i 7^-;oa-^'j /fyit^ 

5. HKfctt. aSBiJBnxr^y^n-^yavri/ 
[0075] f££JB 2 8*>4> 3 0 fcia^OS&Bffign V7 

\s vv-iz£tn£. Hem?. jfrmMtticitiAs 

iAim^K SfflS*ffcgB6£j«6. 5g/cms fiLh^D 

^^srffifflt, -^*r j£#§fi i n&%& h 3 S4% , m. 
mo. 5nm%frt>o. 9ttk%&mm-r&i)\ tm± 

Oig t 3 y T U v -"f t & s . 
[0076] lt^Jl3 1 3 3»C|Sa^SWJg3 

-xcommmitzfBmm&miymLx&m 

1 . 0 -kti— v -rtU -?nA-^iJ 
yyu -y-tf-fc U -U^mmmnt^-yvf) 
<yV-t%&. 

1 o o 7 7 ] m&m 3 4 a>4> 3 5 teiea^BWga 
u t>d-*ojii6^«(=^oAo. 4fig%a»G>i. 

>yu<yy£7atimmL 

[S2 j ^mi&mmTt&v-? v?-<7<?>wi&a 



i®6 ] mExmt&vimm® 

1. 23, 43 mmm^yyu-y^- 

2. 24, 44 $gmtr-X 

3, 27, 45 warn 

4, 28, 46, 67 JEf§l»g& 
5 

6, 2 9, 4 7 Xf-^ 

7, 3 0, 4 8, 7 0 O— * 

8, 31, 49. 66 ^7^^7h 

9 wsa? 

10 

11,34 tfXh^ 

12 vxby^y 

13. 2 5, 6 4 >-'J>-^ 

14 isijyym 

15 Dtaj# 

16 Frw h 

17 i/'jyyx/*— 
is Rtajg 

19 Rtaj-'UT 

2 0, 5 8 ntaiw 

21, 38, 5 9. 7 4 <$mm 
2 2. 6 0 *4)Vitiy7 

2 6. 57. 6 5 flESSm 
32. 50. 68 ±«g 

3 3. 6 9 HWS 
3 5, 7 1 <— V 
36, 7 3 

3 7 

3 9 Jj">f^±*^«lflia5 

4 0 ffiH-kji^l? 

5 1 tf-/KT y y/isi 

5 2 tHKT^y' 
5 3 fiEdl^ffi 

5 4 S^^« 

55 *i\,yj»vyy 

5 6 ®A<g 

6 2 ^ft^3^7-l^y1f 

6 3 ^r-X 

7 2 ©AfL 
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[El] 



im2] 



1 Wf/U&U^7\;»V 10b 

2 *ftfl>r-^ 1 1 

3 12 

4 £&tl& 1 3 

5 GafcZJlz-A 1 4 

6 X^-Z 15 

7 □ 16 

8 0=5^0^ + ?^ 17 
8a 1 8 

9 ias« 19 

10 Dl/DvK 20 

10a 2 1 

22 



>J*ifi& 2 3 

«h> 24 

tratot::/ 25 
^u><r 26 

2 7 

<&tt* 28 
K^U-h 29 

^u^sr^ic- 30 

<%LttJ2 31 



31 a 

31b £nt& 

3 2 

3 3 flj*£* 

34 tT^h^ 
38 

39 *<<A,-btf0afc«$ 

40 Qfcl'&frB 



42 Rtffl^ 




22 21 



[03] 




31 b 



35 
35a 
36 

37 X^Ulrff 
41 «iill7K-h 




51 



[04] 

43 MWa^7i/«ir 

4 4 MA*-* 
45 «M«fiP 

46 
47 

48 O — 9 

49 95:>9S>*7h 
49 a fflSfi? 

49b sT'TJLft 
50 

51 *-Jk"C7U:/£rB£sK 

52 47 44 1* 
\ ) / f/ 53a 

III ' / 



52 tf-Jt'SJU^Sr 

53 1ScE3?« 
53a *m 

54 HS^tt 

55 ffJMTAU^ 
55 fl&AW 

57 EOI 

58 ItUf 
59 

61 '*IXb7ifZ'z 



50, 
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62 rastfgriiirriy 

63 tr-X 

66 0=d^jO*><?-3Y 
68 £L«|@ 
6 9 StJte* 




64 
65 
67 
70 
7 1 
71 a 
7 1 b 
72 
73 
74 



3/ij-,<T 



71b 




71a 



(72)»»t 0^: {g- F*-A<##) 3H003 AA02 AA05 AB03 AB04 AB05 

*mmnmi*^nioo6W& ®rFm& abo7 aco3 adoi ado3 m>2 

J^ilfeS^ttrt BD09 BD10 CA02 

3H029 AA02 AA04 M05 AA13 AA14 
AA15 AB03 BB01 BB44 CC03 
CC05 CC17 CC39 



